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Abstract

A three-dimensional primitive equation numerical ocean model, the Princeton
model, was applied to Lake Michigan in support of the EPA Lake Michigan Mass
Belance Project (LMMBP). The model has 13 vertical levels and uniform horizontal grid
size of 5 km. For the LMMBP, the mode! will be driven with observed meteorological
conditions for the study years of 1994 and 1995. As a model test we chose a case
with strong northerly wind in August 1935 to compare Kelvin waves in the model with
observations presented by Mortimer {1963). Therefore, the model was driven with an
impulsive wind stress imitating the passage of the weather system. Under the strong
wind forcing, the thermocline breaks the surface along the eastern shore, and a thermal
front appears. After the wind cessation, the edges of this thermal front propagate
cyclomically around the lake in the form of a coastally trapped Kelvin wave. Although
initially the strong upwelling front in the model compared favorably with observations,
the speed of the Kelvin wave in the model was less than the speed obtained from
observations.

13.1 Introduction

An advanced three-dimensional nurmerical ocean model, the Princeton model of Blumberg
and Mellor [1], was applied to Lake Michigan in support of the U.S. EPA Lake Michigan
Mass Balance Project (LMMBP). The model has a terrain-following (sigma) vertical
eordinate and the Mellor—Yamada turbulence closure scheme. The mode! has 13 vertical
levels and uniform horizontal grid size of 5 km. The bathymetry was modified so that
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Fic. 13.1. Time series of 13m temperuture observed al Benfon Harbor, Muskegon, and
Ludington [2], and calculated by the model described here.
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